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(57) Abstract 

A lower electrode ( 1 06) having a mounting surface the temperature 
of which is kept at 40 °C is provided in a processing chamber (104) of an 
etching apparatus (100). After a wafer (W) is mounted on the lower 
electrode (106), a processing gas having a composition containing C^Fy, 
CH 2 F 2 , and Ar is introduced into the processing chamber ( 1 04). The flow 
rates of the gases are 7, 4, and 500 seem respectively, and the pressure of 
the atmosphere inside the processing chamber (104) is maintained at 50 
mTorr. High-frequency power having a frequency of 13.56 MHz and an 
electric power of 1500 W is fed to the lower electrode (106) to produce a 
plasma. By using the plasma, a carbon film is formed on a shoulder part 
(207) of an SiN x film layer (206) exposed in a contact hole (210), and 
deposition of carbon on the bottom of the contact hole (210) is prevented. 
Thus, while preventing the SiN x film layer from being damaged, the 
contact hole (210) having a high aspect ratio is formed. 
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(57) Abstract 

A lower electrode (106) having a mounting surface the temperature 
of which is kept at 40 °C is provided in a processing chamber (104) of an 
etching apparatus (100). After a wafer (W) is mounted on the lower 
electrode (106), a processing gas having a composition containing C 4 F 8 , 
CH 2 F 2 , and Ar is introduced into the processing chamber (104). The flow 
rates of the gases are 7, 4, and 500 seem respectively, and the pressure of 
the atmosphere inside the processing chamber (104) is maintained at 50 
mTorr. High-frequency power having a frequency of 13.56 MHz and an 
electric power of 1500 W is fed to the lower electrode (106) to produce a 
plasma. By using the plasma, a carbon film is formed on a shoulder part 
(207) of an SiN x film layer (206) exposed in a contact hole (210), and 
deposition of carbon on the bottom of the contact hole (210) is prevented. 
Thus, while preventing the SiN x film layer from being damaged, the 
contact hole (210) having a high aspect ratio is formed. 
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*J*>< 1 5 0 0 (W) (DffiJSKe^SEPSO Lfco * fel^, ^x/xWIi, 
10 IS2 0 0 (mm) <D t (7) $■ ffl L fc 0 

-LIHUSfcfli] 3 -CI*. -h5£<D*n<, ;tf Xffli£;&tf3?t**<C 4 

F 8 : CH 2 F 2 : A r = 7 : 4 : 500 (seem) (D^Stf X £ 

SKM^C 4 F 8 :CO:Ar = 18:300:380 (seem) 
15 (Oi!&I**XSfflli1 04^|:3ALf:c ±tE^S6#l 3 T 

li, _t iZE CO $D < , fliUS 1 0 4[*J<7)Ji : :fti?B]§\.£5 0 (mTo r r) 

J40 (mTor r) fzSSLfco 

HSS«3 <te£*ff»jCDS i O 2 Ii 2 0 8(Dl7f>^b- 
20 ht, ^ X/NWC75® , S i N x Ig 2 O 6 C^t5 S i 

S i 0 2 Ii2 0 SCDOLv^Zs? Vs— hlC^L^Tltt^-rS 
t, ±IE3IJ6fil] 3 Jlj£<D*P < ^ x/\W<D**SB"CI* 4 O O O 

h T'fc y , *fc3»SBT*li4 1 0 0 (*><f 
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(D**Stl44 6 0 0 (t>{/XHP-A/») -efty, *fc«a 
tli5 2 0 0 h 7r$>of: 0 3= fc, ^ x /\W 

CD ffi 1*3 19 — 14 1*, -t!ES81Sfl»J 3 "Cli, JhS<7> $0 < =t 1 . 2%T?fco 
5 tz<D\Zj$LX, ft&m-Zlt, ±6. 1%Trfeof-o SiN 
x il2 0 6 C^t5S i O 2 flSJi2 0 8<Z>StRJ±{£, -hlBSSS^J 
37r(4, ±&(DZQ < 3 4 . 4t$)^t:(Dl:^Lt, ft 3fc #J Tr , 1 

Sai-v^i/^ L/— h*<ffil^Kffi, ^7 x /\W(Dffi W*g — 14 <fc , S i N 

x iB2 0 6i:ati)S i o 2 mm 208^atRj±(4 f c£*«cfe y 

t,ra-t*-frSc«t3f)<t?*fco s i N X 1I 2 0 6f:*ttSS 

i 0 2 H2 0 8£Dlffittli, m 1 5 [C^r ct 5 IC, HSfc#j3<hft 

LfcSl 5 IZ^-r ^ x/\WTI4, =J>^^7 h* — ;U2 1 OM(7) 
SiHLfcS i N x Ii 2 0 6 0)i«2 O 7*<x^f 

£: < t ^fSJ^«(D=i ^ 2 i o ZMtiZ-f & z t *><-e#fco 

20 iC^t^x/NWtlt S i N X II2 0 6(DlSf2 0 7<^Aftbf, 
f-h 2 0 2 S15S i O 2 il 2 0 4 ti7f>^^, HI « L 
fco ftoT, tt3K(73C 4 F 8 t C O t A r <75;S^*"X^ibJ5!tSffla 
fX5ffi^tO x/\Wlcfli3£ ffi-T y t , *HS£«tf> C 4 F g d: 
C H 2 F 2 d: A r (D;I&j]"Z^bJi^iif X Lf:Si)^ O 

25 x/\W(zHfS»ttCD=3 0 h* — )ls2 1 O^r^t^C^^t^ 
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5 ^n#^&tt(S t ^aco^M«^o : ^iEW(cS5i] t, <dt*£> y , 

CD t 7«**i5. 

C 4 F 8 ^CH 2 F 2 i:A r CD ;g £ # X CD H £ 9k a *f X tLtffll^fc 

±2Lfcx-vf >^8H 0 o x/\wic=i ^ h 

*flfl"elfcBJJ Lfc, tfXfflJdc&tf 3S*A<C 4 F 8 :CO:Ar=18: 
15 300:380 (seem) CD ;1 £ *f X £ ffl S # X <t Ltffll^tO 

HSU*, B§ 5 5 (mTor r ) dlS^f £ Q fit, S i N X IS 
2 0 6£DISU 2 0 7 A^>^^ h* — >/U2 1 OWfcSUiT'SWJSfci::, 

±mmmm 3 cd$d < , *r xjajsatf ssm^c 4 f 8 : c h 2 f 2 : a 

20 r = 7 : 4 : 500 (seem) (DS^*Xl:«l U f XtS'S x/\ 

BS 5 0 (m T o r r ) ICISE"*" & G 

CCDi^l:, ffiI#XiLTC 4 F 8 iCOtAr(»I&tf^$ 
fem^ftli, a>£^7 h 7t^ — ;U2 1 O CDf*3fg®fC;b— ^>M£*fS 
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it L&*<b , ffig£D3>^h^-ib2 1 O &MJ$.^ S C i *<T?* 
So £fc, S i N x Hli206<DMSB207 *<JSai-r«)Bu8felCC 4 
F 8 t C H 2 F 2 <b A r <D;I&*"X fC ^ "J B*-*U£, =i > * ^ h*- 

fcA, ^(DS^^O*— 7t?>(DJt»f^* StSl+tt<0<ST^x ^ > 

h * — ;u 2 1 OWCSttJLfcS i N x Ii2 O 6(DlSi2 O 7^ 

10 yj*i5:t6<, cfe y KTX-^^ hhfc^oBfSJKttCD^ >^ ^7 h 
* — 2 1 O ^fflSfzj^^-r -5 - t # So 35: fc. ±fB C 4 F 8 
i C H 2 F 2 t A r (DS^*"X^0)fll U Bili, ±i(D$P< S i N x 
JgJi2 O 6 <DMU 2 O 7^8a3t5iat?ff^ttfi< , ^fcS i 

15 IS;tf;*<D«J y ffj^lf ^*8a^*tLfcB#rJl*»*fc LTfro 

35:33, ±IBftx v =f- >y^;i-CI±, -t2E LfefflS* X0)»J5Ei: , 

Wife* If TUiW Lfc3!><, **BJl[±/)^£«j£!clE£S4x<& *, (0"Cfi 
35: <, $bi:«i|^.tfK r TS^TStt^X^, o 2 ^, N 2 ^, CO 
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Lfctf, *f6WI*/n^**iSI=IS3e*tL« ; fea)-t?l*<E<, ±««« 
t T 35 (D MX 1= ft Jfl K* * «• EP in * * ? ^ * ^ x v * > 11 

h* — ;urtl=»Wf * s i n ^SroH^I^*-^^^^^' 5 
y, $$|r&&&ffigmrtl=ffiSi2f *£*A LT^X^fc U bU12 
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it jnomm 

(2) SS^il&lf Wi:ffil^^SiALt?7X7jbL, fuK 
SufBS i N x «JB**RttJ-r « IE flic, ffiEffia*" X i: L T^tt < 

ttc 4 F 8 tcH 2 F 2 $t fci&tfxca y t s., Hufes » o 2 

(3) Sg5:ilSl^!:li^^JiALT^7X7<kL f SufB 

20 mm L, BtllSS i 0 2 ilJf £ X y=f-^V-fZ>% 1 CDX?I£ : 

mrias i N x MJBA<«aj LfcE«fc r HuE«kS*Tx t LT'>fc < 
ttC 4 F 8 i:CH 2 F 2 J^tl^^x icffl y 8*. P MIE S i o 2 
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( 4 ) ]iufE'>£: < tt,c 4 F 8 tCH 2 F 2 $$t;;E^*r^(7)lltrlH 
C 4 F 8 t mTlEC H 2 F 2 <BSEMJt (CH 2 F 2 /C 4 F 8 ) 14, ^K#J 

[co. 4-1. o lc|£g£ d t tir 4, W#flSi, 2£ 

5 C 5 ) jiir!B'>3: < ttc 4 F 8 tCH 2 F 2 $$tI4*'X0)iE 

icSfefTS lufEC 4 F 8 CD#I±I4, SIWICO. 4 (mTo r r) ~ 
O . 8 (mT o r r ) IC £ *l £ d t <h "T <5 , 1 , 

(6) lmiEffiasrtirafi^tti^^x-ecDffiflEtt, it kmc: i . 

10 5x1 O 10 (-< ?h c m 3 ) -1. 2x1 O 1 1 (-f * 

cm 3 ) [C!6S£ C £ &¥f®it-f 4, 8**311, 2^tc[430) 

(7) flffEttflkStm, guIEffiSS^I^iSS^nfr-th-tz COS 
15 HufEtUr 7£(DfSg®tf);U£[4, HfC S*J 1= 2 0 °c~ Su IE S i o 2 

( 8 ) HiTK^fc: < fctC,F 8 fcCH 2 F 2 $$Cffi6^XlCtt f 
( 9 ) HijIB^tt<i:t,C 4 F B i:CO$'g-t;;S^*"^ir(4. * 6 
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